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DETAILED ACTION 

This Office Action is in response to the amendment filed 08 February 2007. 
Claims 1-31 are cancelled. Claim 54 is added. Claims 32-54 are pending. 



Response to Arguments 

Claim Rejections - 35 U.S.C. §112 
The following is a quotation of the first paragraph of 35 U.S.C. §112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

The New Matter rejection of claim 41 under 35 U.S.C. §1 12, first paragraph, as 
failing to comply with the written description requirement is withdrawn in consideration 
of Applicants' argument that Example 4, page 21, indicates the carboxymethylation step 
in the purification of the fusion protein. 



The rejection of claims 32-43 and 46-53 under 35 U.S.C. §112, first paragraph, 
as containing subject matter which was not described in the specification 
commensurate in scope is maintained and extended to new claim 54. 

Examiner's rejection in the Action mailed on 08 August 2006 is as follows: 

Enablement is considered in view of the Wands factors (MPEP §2164. 01(a)). 
The claims are drawn to an immunogenic fusion protein comprising Nef-mutant Tat. 
The process of site-directed mutagenesis is well known to one skilled in the art for 
making the claimed Tat mutant protein and Nef-mutant Tat fusion protein. However, 
the claims encompass any mutations in the active site and RGD motif. Therefore, the 
claims also encompass a mutant Tat with an entirely different epitope structure around 
the active site and RGD motif. No working example that demonstrates the 
immunogenicity of any Nef-mutant Tat fusion protein is disclosed in the specification. 
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The specification is limited to the description of only one Tat mutant (Lys41Ala, 
Arg78Lys, Asp80Glu) without disclosure of the immunogenic effect of this mutant Tat 
alone or when it is fused to the C-terminal of Nef. There is no guidance to any 
conserved structure or epitope conformation for maintaining the desired 
immunogenicity. The specification nowhere describes whether SEQ ID NO: 13, 17, or 
21 comprises a wild type or mutant Tat fused to Nef. The art lacks predictability in 
making mutations that will result in a desired outcome of being immunogenic and 
providing a protective effect (Corchero etaL, 1996; Abaza eta/., 1992). Cochero eta/. 
(1996) discloses that the antigenic site can display different antigenicity depending on 
the global construction of the chimeric protein that contains VP1. Long distance 
influences occurring in the fusion protein can also determine the antigenic behavior of a 
small peptide exposed in its natural framework (Corchero eta/, last H). An 
immunogenic Nef-mutant Tat fusion protein is not considered routine in the art and, 
without sufficient guidance to elicit immunogenic effects, the experimentation left to 
those skilled in the art is to characterize every Nef-mutant Tat fusion since it is not 
known what immunogenic effect each mutation at the active site and RGD motif has on 
the fusion protein. 

Applicants argue that: (1) the amended claims are directed to compositions that 
include fusion proteins that include Nef and/or Tat polypeptides linked to specific 
derivatives (mutated versions) of Nef and/or Tat polypeptides and do not encompass 
fusion proteins "with an entirely different epitope structure around the active site and 
RGD motif;" (2) the working examples disclose a Nef-Tat fusion that includes a 
derivative of Tat that has a deletion of amino acids from the C-terminal end or a C- 
terminal histidine tail (Example 2, page 15) and a Nef-Tat fusion protein with amino 
acid substitutions in the active site region and in the RGD motif (Example 3); (3) the 
specification provides guidance with SEQ ID NO: 13, a fusion protein of Nef and Tat 
without modifications, and SEQ ID NO:25, a fusion protein comprising a modified Tat; 
and (4) the amended claims are directed to fusion proteins with a specific amino acid 
sequence. 
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Applicant's arguments have been fully considered but are not persuasive. While 
the amended claims recite four specific types of polypeptides (an HIV Tat/Nef protein; a 
protein comprising amino acids 2-86 of Tat or amino acids 2-206 of Nef, a Tat/Nef with 
a C-terminal His tail; and a Tat that bears mutations K41 A in the active site, and R78K 
and D80E in the RGD motif), the word "derivative" and the phrase "a Tat/Nef comprising 
a deletion, addition or substitution of one amino acid" do not limit the invention to 
"specific derivatives" as Applicants assert. The claims and the specification do not 
specifically define the word "derivative" as proteins with certain specific modifications. 
Therefore, Applicants' assertion that the claims do not encompass fusion proteins "with 
an entirely different epitope structure around the active site and RGD motif" lack 
evidentiary basis. The disclosure of exemplary fusion proteins in the working examples 
and in SEQ ID NO:1 3 and SEQ ID NO:25 do not purport to the inordinate number of 
variants encompassed by the genus of "a derivative thereof and "a Tat/Nef comprising 
a deletion, addition or substitution of one amino acid." The instant claims encompass 
proteins with any type of modification at any of its amino acid position. The claims do 
not limit to a specific amino acid sequence for a Nef derivative. Likewise, the claims do 
not limit to a specific amino acid sequence for a Tat derivative except claims 35 and 54. 
The recitation "an amino acid sequence" in claim 53 reads on a portion of the specific 
sequence identified by the SEQ ID NO whereas the previous recitation "the amino acid 
sequence" reads on the full length SEQ ID NO. It is highly unpredictable whether each 
variant of the claimed broad genus would maintain its immunogenic epitopes and is 
biologically inactive for reasons set forth in the previous Action as repeated above. 
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Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. §1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The rejection of claims 39 under 35 U.S.C. §1 03(a) as being obvious over 
Schluesener etal. (1996) in view of Hincula etal. (1997) is withdrawn in response to 
the amendment. 

The rejection of claims 32-34, 37, 38, and 51 under 35 U.S.C. §1 03(a) as being 
obvious over Schluesener etal. (1996) in view of Hincula etal. (1997) is maintained 
and extended to claim 36 in response to the amendment. 

The instant claims, as amended, read on an immunogenic composition 
comprising a fusion protein of HIV Tat and Nef protein and optionally a fusion partner. 

Examiner's rejection in the Action mailed on 05 June 2006 is as follows: 

Schluesener teach linking HIV Tat to three pathogenic T-cell epitopes in 
admixture with a physiological saline (p. 259, left column, RESULTS, 2nd H), which is a 
pharmaceutical^ acceptable excipient, in order to make an immunogenic composition. 
The reference teaches that this fusion combination improves their immunogenicity. The 
reference does not teach fusion of Tat with Nef. 

Hinkula etal. teach a composition of Nef, Tat or Rev as an immunogen. The 
reference also teaches that due to the polymorphism found in the human population, 
an effective vaccine will require the combination of many proteins or glycoproteins 
(page 5538 last paragraph). The reference does not teach a Tat-Nef fusion protein. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the polyvalent Tat peptide of Schluesencer by 
additionally fusing the Nef protein of Hincula etal. The skilled artisan would have been 



Application/Control Number: 10/687,060 Page 6 

Art Unit: 1648 

motivated to do so to increase the immunogenicity of Nef via Tat-mediated targeting of 
proteins, which improves cellular uptake of recombinant peptide vaccines such as Nef. 
There would have been a reasonable expectation of success, given that fusion with Tat 
peptide improves the immunogenicity of T-cell epitopes, as taught by Schluesener, and 
provided that Nef and Tat each can induce immune reactivity, as taught by Hinkula. 
Thus, the invention as a whole was clearly prima facie obvious to one of ordinary skill in 
the art at the time the invention was made. 

Applicants argue that: (1) Schluesener does not teach or suggest linking HIV Nef 
to Tat; (2) Schluesener teaches that the peptides fused to Tat are immunosuppressive, 
rather than immunogenic; and (3) Hincula does not disclose a fusion protein. 

Applicant's arguments have been fully considered but are not persuasive. 
Although Schluesener does not teach linking HIV Nef to Tat, Schluesener teaches a 
fusion protein comprising Tat, a cell-binding domain that mediates targeting of other 
proteins, fused to a heterologous protein, which is encompassed by the limitation "a 
fusion partner" in the instant claims. Such a fusion of Tat to the heterologous protein 
might effectively induce immune responses or could potentially tolerize the immune 
system. See page 258, Introduction. The effect of the fusion depends upon whether 
the heterologous protein is an immunogen or a tolerogen. The teaching of 
immunosuppressive Tat fusions cited by the Applicants demonstrates the latter. 
However, Applicants seem to have focused on the part of this reference that is 
irrelevant to the instant invention. Although Hincula does not disclose a fusion protein, 
Hincula discloses that HIV-1 regulatory proteins Nef, Tat, and Rev induce immune 
responses and can be combined to induce potent immune responses of both the B-cell 
and the Thl cell pathways. See last H on page 5538. Therefore, Schluesener and 
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Hincula both provide the motivation to fuse Tat with Nef to induce immune response to 
a heterologous protein that is further fused to Tat-Nef protein. 



The rejection of claim 40 under 35 U.S.C. §103 as being obvious over 
Schluesener et al. (1 996) in view of Hincula et al. (1 997) and further in view of Rosin- 
Arbesfeld et al. (1994) is maintained. 

The instant claims, as amended, read on an immunogenic composition 
comprising a fusion protein of HIV Tat and Nef protein and a Histidine tail. 

Examiner's rejection in the Action mailed on 08 August 2006 is as follows: 

The relevance of Schluesener and Hincula et al. is set forth above. Neither 
reference discloses a His tail. 

Rosin-Arbesfeld et al. suggest synthesizing a Tat protein with a His tail. See 
abstract. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the fusion protein of Schluesener by adding Nef protein 
as taught by Hincula et al. and a His tail as taught by Rosin-Arbesfeld et al. The skilled 
artisan would have been motivated to do so for the ease of purification of a His-tagged 
protein by metal affinity chromatography. There would have been a reasonable 
expectation of success, given the yield of protein purification and the potent activity of 
the purified protein, as taught by Rosin-Arbesfeld et al. Thus, the invention as a whole 
was clearly prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

Applicants argue that Rosin-Arbesfeld does not teach a C-terminal His tail. In 
response to applicant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the feature upon which applicant relies (i.e., C- 
terminal) is not recited in the rejected claim 40. Although the claims are interpreted in 
light of the specification, limitations from the specification are not read into the claims. 
See In re Van Geuns, 988 F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). Although 
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claim 32 recites a Tat with a C-terminal His tail as one of the group of Tat proteins to 
select from, the claim is not limited to the embodiment of Tat with a C-terminal His tag 
only. Therefore, the limitation of C-terminal is not given weight in this rejection. 



The rejection of claims 42, 43, and 45-50 under 35 U.S.C. §103 as being obvious 
over Schluesener et al. (1996) in view of Hincula et al. (1997) and further in view of 
Bomford et al. (1992) is maintained. 

The instant claims, as amended, read on an immunogenic composition 
comprising a fusion protein of HIV Tat, Nef protein, HIV gpl60 or gpl20, and a Thl 
inducing adjuvant. 

Examiner's rejection in the Action mailed on 08 August 2006 is as follows: 

The relevance of Schluesener and Hincula eta/, is set forth above. Neither 
reference discloses a HIV gpl60 or gpl20 or an adjuvant. 

Bomford eta/, teach an immunogenic composition comprising HIV gpl20 and an 
adjuvant, saponin, formulated with a squalene-in-water emulsion. The composition 
induced Thl response in mice. See Abstract. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the fusion protein of Schluesener by adding Nef protein 
as taught by Hincula et al. and replacing the pathogenic peptide and formulation of 
Schluesener with HIV gpl20 and the adjuvant formulation as taught by Bomford eta/. 
The skilled artisan would have been motivated to do so to increase the immunogenicity 
of HIV gpl20 via Nef and Tat-mediated targeting of proteins, which improves cellular 
uptake of recombinant peptide vaccines. There would have been a reasonable 
expectation of success, given the potent immune response induced in mice by the 
adjuvant and oil-in-water formulation of HIV gpl20, as taught by Bomford eta/. Thus, 
the invention as a whole was clearly prima facie obvious to one of ordinary skill in the 
art at the time the invention was made. 

Applicants argue that merely because Bomford's adjuvant system of saponin and 



oil-in-water emulsions is useful in combination with gp120 is not predictive that it will be 
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effective and favorably be combined with the claimed Nef/Tat fusion proteins. 
Applicants' arguments have been fully considered and are not persuasive. There is a 
reasonable expectation of success because Hincula disclose that Nef and Tat can induce 
potent immune response. Therefore, absent evidence to the contrary, it is obvious to 
combine the saponin adjuvant in an oil-in-water emulsion with the Tat-Nef fusion and 
gpl20 into a composition that will be effective at inducing immune response. 

New Claim Objections/Rejections Necessitated by Amendment 

Claim Objections 

Claim 32 is objected to because of the following informalities: the ":" after the 
phrase "an HIV Tat protein" should be replaced with Appropriate correction is 
required. 

Claim Rejections - 35 USC § 112, 2 nd H 

The following is a quotation of the second paragraph of 35 U.S.C. §1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 32-43 and 45-54 are rejected under 35 U.S.C. §112, second paragraph, 
as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claims 32 and 51 refer to amino acid positions 41 , 78 and 80 without indicating 
which HIV serotype or clone and what sequence is the reference for the position 
numbers. HIV-1 and HIV-2 differ genotypically and phenotypically. Furthermore, it is 
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unclear whether the claims are drawn to HIV-1 Tat and Nef proteins, HIV-2 Tat and Nef 
proteins, or proteins of both subtypes. This rejection affects all dependent claims. 

Claim 39 recites the limitation "the fusion partner" in the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Louise Humphrey, Ph.D. whose telephone number is 
571-272-5543. The examiner can normally be reached on Mon-Fri, 9:30 am - 5:30 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Bruce Campell, can be reached at 571-272-0974. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 




Louise Humphrey, Ph.D. 
Assistant Examiner 



